Abstract
Introduction 8
Lack of adequate sanitation threatens the life of billions of people in the poor regions of the world.
9
Together with access to a safe water supply, a hygienic means of excreta disposal counts amongst the 10 most basic human needs. Failure to meet this need not only weakens a population's health, it also impacts 11 the economy and the natural environment, jeopardising all attempts of a society to climb up the ladder of 12 development (UNDP 2006). The last 50 years saw a great deal of evolution in the policies guiding water 13 supply and sanitation (watsan) development. Initially, these matters were mainly tackled by 'traditional 14 engineers' and economic experts and were viewed as the mere provision of infrastructures and services to 15 the population by the public authorities (Black 1998 ). In the early 80s, the repeated failure of this top- 
5
Generally speaking, this transition in the approaches advocated in the watsan sector involves much 6 concern for integrative thinking, as noted by Robbins (2007) who described the emergence of 'reflexive' 
11
Despite the rise of cross-disciplinary specialities, such as environmental engineering or sanitary 12 engineering, an important disconnect remains among certain disciplines (eg. public-health,
13
social/behavioural, economic/political), which are essential to comprehend a complex issue such as 14 sanitation development (Batterman et al. 2009 ). This disciplinary segmentation of knowledge is projected
15
to a large extent on the institutional plane too, contributing to the splitting-up of the responsibility for context, effective co-ordination is practically impossible and the further decentralization of 27 responsibilities at regional, district, and city levels leads to a net result of 'tangled web of overlapping, 
6
This paper describes the development of such a holistic approach chiefly designed to highlight the 7 interconnectedness of all the factors (technical, economic, social, cultural, political etc.) influencing 8 sanitation development and thus to counterbalance the habit of fragmenting and tackling this issue 9 through independent disciplines. This case-study research, undertaken in Mexico, focused on three rural 10 and peri-urban communities. First, the methodology, which relies on qualitative methods of investigation 11 and incorporates conceptual mapping as a visual means of representation, is described. The results are 12 then presented: the maps are generically described as well as common patterns detected amongst the case- 
Methodology

17
The research design and the data collection process was pilot tested in Mexico and applied in situ in three 
23
Mexico presents other relevant features for this research on a holistic approach to sanitation development.
24
CONAGUA, the leading institution in the water sector, has traditionally addressed sanitation from a 25 Table 1 ). Figure 1 shows the location of each case study. Ultimately, the case 18 studies were chosen following the advice of respected informants (e.g. NGO members, researchers 
3
The first five months of fieldwork preceding the first case study were spent testing the research design in
4
El Copal, state of Guanajuato. Notably, data collection tools were evaluated and selected on the basis of 5 the relevance and quantity of information they permitted to gather from various stakeholders. This pilot 6 phase was particularly useful to become more familiar with the people and institutions with a stake in 7 community sanitation and with cultural features of Mexico. 
Data collection tools
9
The pool of data collection tools actually used in each case study is presented in Table 2 . Qualitative 10 interviewing in its various forms represented the core instrument of the data collection process. Literature
review, which largely contributed to the baseline study of each site, also served during the analytical 1 phase to assess the relevance of generalizing observations from patterns common to several case studies.
2 Table 2 . Data collection tools and their applications 3
Tools
Information sought
Literature review Biophysical, social, cultural, historical information of the community in its regional context.
Macro economic, cultural and political information Qualitative interviews
Informal conversations Narratives on one or two topics (e.g. school sanitary conditions in El Mirador)
Semi-structured interviews
In-depth information on a given event or process (e.g. the detailed story of ecological toilet project in San Luis Beltran)
Cultural interviews
Shared values, worldview of a group of people (e.g. significant cultural changes in San Luis
Beltran during the last decades as the community integrates the rural-urban fringe) 
4
The following dialogue is an example of the rich and vivid kind of information that semi-directed (or 5 topical) interviews produced. In this case, A, an ex-leader of San Luis Beltran, a village in the rural-urban 6 fringe of Oaxaca City, explains the main reason why his community had always been opposed to the idea 7 of a sewer project. The sewer system was viewed as the doorway to urbanisation, with its gain and losses. 
10
A (interviewee): Exactly, and for all the communities down the hill. And we said no, because they
11
wanted to contaminate our water [mix it with other water sources and chlorinate it], which comes
12
from the hill and is clean. Thank God we have it. So they said: 'we connect the water to the tank we're 13 going to make for you, and we'll give you water.' They were going to put in flow-meters; they were 14 going to incorporate us...
9
A. Yes, on the city. So we refused... thing is that they said that if they put in the sewer here, they would pave the road over the sewer. I tell 5 you that the government does things its way, but they don't tell the people about the benefits and the 6 drawbacks. But we're guilty, the people who govern and the population, for not realizing what the 7 projects involves. Because I repeat: during the two terms of office previous to mine, they had offered 8 the sewer system. And when they offered it to me, we refused for the same old reasons.
J. Why is there such a strong willingness from the government to implement it?
10
A. It is to enclose us within the city. As municipal agencies and as villages, we've always opposed
11
ourselves. But the government doesn't want us to remain a village, but a district…
12
J. …which can be managed... 
27
'In the committee last year, the president was a mason and the treasurer was contractor, and they 
13
The collected data were coded with the computer software QSR Nvivo (QSR International 1999 
4
Unwillingness to pay hinders the sewer system defects from being fixed.'
5
On the map, it translates into two concept-boxes and, in this case, a bi-directional causal link (positive 6 feedback loop) (see Figure 3 ).
7
Figure 3. Two concept-boxes connected in a positive feedback loop.
9
The selection of the concepts was constrained by two imperatives:
10
• Revealing the complexity and the multidimensional nature of the issue without overloading the map, 
13
• Highlighting the uniqueness of each case study without neglecting macro factors (influences at 14 national and regional scale).
15
Certain features were used to aid understanding and recall of map content: macro factors were placed on The question of the validity of qualitative research has given rise to many different interpretations and 1 generated much debate. The researcher is considered as part of the experiment and his influence on the 2 outcome of the work cannot be eliminated (Neuman 1997 
18
conferring auditability to the work and much vividness was provided by detailed and faithful descriptions.
19
Congruence between the study aim, the approach and the results was also established. 
Results
20
Case study conceptual maps
21
For each case study, the graphical outputs are: an overall map, several sub-maps and connection-groups.
22
The overall map (see Figure 4 , Figure 5 and Figure 6 ) is a large and dense graphical representation 
General patterns 9
The overall maps depict the uniqueness of each case-study, reflecting the diversity of the local conditions 10 met across case studies. However, common patterns were also found, which were examined and 11 compared with the existing literature to establish whether generalizations could be drawn. 
27
Small-scale community projects are not immune to corruption either. Despite its lesser intensity in these 28 16 contexts, its effects are nonetheless economically and emotionally equally devastating for the population.
1
In El Mirador, for instance, recurrent frauds in the parents' committee largely contributed to bring 2 sanitation development to a standstill. Additionally, at community level, the groundwater supply project 3 was jeopardised by the fraud involving one member of the community council and the borehole drilling 4 company.
5
Duplicitous attitudes of officials from local, municipal and state governments were also a major hurdle to 6 the development of sanitation projects. Likewise, the understandable passivity and resignation of people 
10
Oppenheimer 1996). It also indicated that they can hardly be examined as separate aspects because they 
Economic patterns
15
The general state of poverty of people in Tepezalá, El Mirador, and San Luis Beltran certainly impedes to 
5
Research on the 'political' patterns common to all case studies showed that short-term planning and lack 6 of political continuity are predominant features in Mexico (Cabrero Mendoza 1998; Carrera-Hernandez 7 1998). As far as sanitation development is concerned, this generally leads to a lack of coherent long-term 
19
Beltran, short term thinking resulted in the lack of assessment of the impacts of the sewer system on water 20 consumption and ultimately on water availability.
21
Poor law enforcement also turns out to be a widespread manifestation of the weakness of the Mexican 
27
(which will treat 60% of the total effluent vs. only 6% currently) it remains uncertain how its operation 28 will be financed. In the current no-payment context, massive subsidies are likely and this band-aid 29 solution would reduce budget allocation for other sanitation projects.
18
Throughout all case studies, state paternalism was found to dampen people's initiative to improve their 1 sanitary conditions. In Tepezalá, for instance, a marginalized part of the community has passively been 2 awaiting the construction of the sewer system. Despite years of waiting, they can hardly conceive of 3 improving their sanitary conditions by themselves and hold on to thinking, as they have been used to, that 4 the government will eventually solve it all. In San Luis Beltran, many people voted for the sewer project
5
because it was supposed to be free of charge, paid by the public authorities. Expecting the government to 6 solve their problems and somewhat lured by this manna, the community members adopted the sewer 7 project, just as they had bought in the ecological toilet program (sometimes diverting the offered 8 construction material for other purposes). In the case of the sewer system, the community failed to 9 examine its possible drawbacks in terms of water availability and future wastewater treatment costs.
10
Although opinions differ on whether it is the product of the PRI (Institutional Revolutionary Party) 
18
Finally, a particular institutional issue, the legal fuzziness accompanying the ejido (communal owned option. The younger generations, eager to embrace a modern way of life, are favourable to that option.
7
Older people cautiously examine the recurrent invitations of the authorities to offer them the sewer, then 
23
The labels on concept-boxes are concise, free of expert jargon and other theoretical considerations which context is affected by macro political (paternalism, short-term planning, poor law enforcement) and 14 macro cultural factors (duplicity, resignation).
15
As explained in section 2.1.2., in Mexico, sanitation development tends to be perceived essentially from a 
Promoting breadth and depth of understanding
27
The overall maps provide a holistic view of the system and favour breadth of understanding. Yet,
28
particularly with complex subjects, visualization tools, such as these maps, must be augmented with 29 textual information to help users fully exploit their meaning (Tergan and Keller 2005) . In this research, 21 the combined use of (i) the maps, (ii) the pictures and descriptions accompanying all connection groups, 
Practical applications 6
Exploring the maps back and forth from the global to the detail is probably the most strategic way of 7 using them. Effective strategies will target sectors of the map, which offer the most favorable terrain for 8 change. They may choose to boost or disrupt existing dynamics at local level, detectable on the maps as 9 cycles or feed-back loops (see Figure 9 ). components. It depends on the experience and capacity to interact of its users, who will be able to add 4 relief to the map and identify opportunity areas.
5
The maps amalgamate factors addressing very distinct realities. For instance, some concept-boxes 6 describe the influence of inter-subjective realities (e.g. 'mistrust prevails in the community'), while others 7 describe tangible physical realities (e.g. 'there is no piped water supply at school'), social structures, biophysical, social) and less tangible cultural realities influence sanitation development. These didactic 10 tools are appropriate for training activities promoting integrated watsan development. Notably,
11
considering the current transition in the sector from a fundamentally 'technologist' perspective of the
12
problem to a more complex understanding of it, the approach presented in this paper can be helpful for 
19
The means of representation can be improved. 
